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PROBLEM TO BE SOLVED: To provide a photosensitive composition to form a cured film having flexibility and 
satisfying both of the performance relating to the formation of a photosensitive coating film such as 
photosensitivity, developing properties and shelf life and the performance as an insulating protective coating 
film such as heat resistance, hardness and dimensional stability. 

SOLUTION: The photosensitive composition comprises a compound (A) having an ethylenic unsaturated group, 
an epoxy resin (B), a photopolymerization initiator (C) and an interlayer compound (D) having at least one kind 
of a heat polymerization catalyst which is selected from the group consisting of amines, quaternary ammonium 
salts, acid anhydrides, polyamides, nitrogen- containing heterocyclic compounds and organic metal compounds 
. and which is inserted into an inorganic layered compound. Since the composition contains the heat 
polymerization catalyst as the interlayer compound (D), the composition has excellent shelf life. Since the 
inorganic layered compound is dispersed in a nano order, the cured film shows excellent heat resistance and 
dimensional stability even when a large amount of the epoxy resin (B) is not used. 
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(exx^l/>y*Drj-JW -yyk-K o. 
co— x-byyyjcKJl'- (exHJX^D-juyaA 0 
» -^h^fcFnyyk-Mlcotfijxx^kTy'J 
k— (yy) T^UU-h ; 5J?U*yo^i7 

->x3\>Wy y h ; (y y) y y U a-f ;U**£>x?- 

tfe>n-5„ N-t*x;utfDU N-ex^* 

JP575. K N-ex;k7-fehy5 F^©N-ex;Wfc 

[0028] *W%<»Wti!&mM\Z.ffi%?in&X.T$3r 

zsmm (b) \$. mmtj&frii i,xm^m^m\z^ 20 

*^tfx 7 1 ; -^AlX3j?+->HE **flsex7x 
/ -;uAMx^+^flt, ex y x / — ^fsxjK*^ 
iiifr y^^iyys!x^->^iig, 7i;-^/*7^ 

©/tfy^yMx^-y^iig. +u-bMx3}?^>^ 
>*bb» e-*yp^y h>ia4x^->^ji§^o- 
< ^f^v^tt<Dffim#\zmx2tth<D*mii-T 

z*>\z. ex^xy-;usMx^+^iii, v 
ifVz/wvy* v— hmsg, ^tu+m y <j y y x^* 

->^H. e+5/i^y-;^x^5>^flg. t'7ir;n 
x^^^Bi^j;^ h y yu ->y;p*iyuy< ;ixy 

1 a^^n 2 msuL^m^t^-Tm^ z. tt>rcg 

<E>o 

[00 29] fyfc, *nm<0&%X&BJ$fV!>\Z* x^+-> 

Sfsg (B) a>6fc-5$Htfct§s*trW-*£fc-DTirvr 

^^fcfi^@M«Ox^^->mil (B) #S#>e>*i-S>tR 

ib*^t?*o, x#+->^fli (b) ia^mm^m^ 
\z. \zm&isT^2>vtmv$>z>o mz\£> mm 
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\z. m\^&mytm&mifr. x^+->«sg <b) a>e> 

x;py y< y &-5>*§-&#&-5o 

[0 0 3 0] *5§^©jg9tffiSfi»aiC*5^Ttt, 
fi^Tf^^X^^^fll (B) CDgB-^fitt, X^l/>t£ 
^F^aS«r^rr-5^t:-&#I (A) 1 0 OSSSUt^fLTl 
0~1 5 0nm$tiW-l£V<. <tO»$L<fi2 0~5 
OSS95-C?*?.. Xtf**s®m (B) <DBS^*iU 0« 

[0031] *&m\zm^*>ti2>%s&wim (c> t 

ut«, '<> , /7i;>, ^>y-r;i^Ji.#^ 4-y 

4. 4' -ex (-7X^757) ^>yyx/>^CD 

^>V7i7i4S, ^>y-r>, a^z-o^^jh- 

e;px— ^>y<>y^;ux— 

-f y y^;px-5r;i^cD><>y-< >y;u+;ux— 

IS> 4-7i/*v7i'DD7th7x/> > 2-tH 

d+->- 2 1 -y xx;pyo/t>- 1 

>. 1- (4 — ryype;u^xx;w 2-tt«D*'> 

-2-*3-}V7un>-l-*>, 1- [4- (2-t 
HD^yXh^y) 7ix;H ,-2-t Ha^y >>- 
2-^^JU-l-yoA>-l-*>, 1-tHD+y 

-y?o^+yJl'-7ix;w-h>, 2. 2-y> h^- 

1 . 2-y7ix;|/X^>-l-^>, 2, 2-i? 
Xh^fy-1. 2-y7iX^>t>, 2-^5^^ 
-1- [4- (^f ;i^t) 7ix;W -2-^1/7^- 

U J yayt>^->- 1 , 4- t-y^yp-yyoay-tr 

h7x/>, 4-t-7f;P-hU7DD7tb7x/ 

>v s?xh^iy7-bh-7x7>, 2-^<>yju-2-y 
^^py^y-i- (4- ; &;P7* , ;7yxxju) -y 
yy>-i. l-yxx^-i, 2-yo;^>y^->- 

2- (o-xh^v'yju^xjw ^v-A^oy-feh^ 

x/>i« ^^>^>, 2-yoji^^-9->^ 
>, 2-^^;i^^-y->-7-x 2, 4-y*5yi^:* 
+-9->-5r>^©^+-y->^>^ x^;u7->hy+y 

is> 2. 4. e-Hj^j^yy-fjuyyxzukfcx 
*mtfz>z\£&T*%z>o z\tiz\zm&. $>2>w$2m&k 

[0032] *fc. yts^mmi <o turn 2, 
2. 2-HjyDD- [i-4* - (1, i-y^^;u 

X3MW ^xxjW xyy>. 2. 2-yynn-i- 

4' - (7i/+y7iZjW xyy>. a, a. a- 
Y-VZ?U : £* : f-)l7?.-)l7,)V7*>. 2. 4, 6-h 



(8) 
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ao/f^- (4' -^h^vo^lW -6-HJ7 
S>>, 2. (bryn-jw -6 

-HJ7v>>, 2. 4-h>J^DD^^JP- (4' 
h*'>t7fj»' -6-HJ7$>>, 2 [2' (5' ' 

-*?-)VyVM x5 1| J^>-4. (h'J^n 
U*J-)V) -S-HJ7S», 2 (2' -yVM 
U^>] -4. 6-t*X (h'Ji?OD^) -S-h 

[0033] z.n$<wea&wffl <c> ^> 

4* -t*X (^1^75/) *<»/7x.S>* 2-s< 
>i»V-2-=J^)V7^./-l- (4— =EJP7*U/ 

1 % 2. 4, 6-hu^;i^ 
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ft^2btt^U>i&£mim&g?Z>ik-&® (A) 1 0 
09ffltfl:&UT« 0. 1~2 OMiSi&^^lX, 
0. 2~1 0M3SR&«J:D*f*bV\, 7fcfi£gl$»J 
(C) ©E#ft&t0. lS«SP*«-U*St. 

[0034] 4^B9icnttie(£HdBHrti. mmm 



■vmm&Vi (D) tt, ftftlMftl? 



^*^2©Ji#tt±i&«rt>. 7-*>3£&£JH£(fc;-g- 

i, d*l6 (D«Pp1f3lt^^g(C^a^««$if a-^$ 
#3sLU. -t©fi&te«|SHfc£tt (D) tUOi, 

?«MfA$ *Ut t> © fefieffl"5JtgT?$.-5o 
[0 0 3 5] Jitt^rf UTte, ^E^'JDtM 

Mm: h "J *i>^ a )< 7^Wt-5 +a 7^f K J?*^ 

[M*V.ltf\ (OH) ,] " [A 
[M 3 * a (OH) eM"«] " [A- 
d^T. 0. l^x^O. 4, 0<y<2, mttlRJ: 



[0 0 3 6] *38WZ*S»/5T«, r/vf HD^JU 

55^£4&Tf$»^.Mg. A 1« (OH) i«CO 

> • 4~5H 1 o£#A6*ifc£i(rea&-5ai, -s-©^, <r 

tltHl^SaflBStfe^'TB* "(i) *<£tf (i i) 
T?^$*l5i£#id^^^.$*l. -&fi£t>$*u^ 

y<? fas?;?, v:*ie>©-5^. M^Mg-e&oT, m**j&*a 

a-otiss ( i ) ^ ( i i ) nmznzik&m^ /vr 

[0037] 

[M 2 1 1 - . M 3 * , (OH) ,] 14 [anion] - . • • (i) 
[M 34 , (OH) «M M i] »♦ [anion] - • - (i i) 
Z\Z\X\ 0. l£x£0. 4. 0<y<2, M"teL 
i, Na. K. Rb, C s tt££ftft&h« 1 ffi©&Jg 
0D4>&<fcfclS, M^ttu Mg. Ca, Mn, Fe v 
20 Co, NK Cu. Zn^£fC-f 1 ^$*l^2fB©^MC9 
4>&<£t>l& W'tt^ A 1, Fe, Cr, In^ 
tc:ft^£*l-5 3 ffi^^CD^ < £ 1 a. [anion] 
" ^ [anion] -RL ^SP^fCl#ST^7KfiI7'^> 

[0038] cm^/w Yu$)v*y*i hmt. ttmg 

•5. d*ie>A-f HP^Ht-f Mgfi, 51^'. tigjfi&g 
^i7^< X*>7&-( h" j (^6^1 

12-26, 1996, sn) \znv<mm^tvx: 

-So 

[0 0 3 9] &&mfflZ7m}7—J->$:m-?&/\'1 
^)ktr-f hlSO«^, ±1E5£ ( i ) £>£zf ( i i ) 
[anion] "tS&Zf [anion] ''It. [A-„.-mH 
40 jO] , "*3«t^ [A""./. -mHiO] '"*$*1-5t1<SI7 

(i i i) *y;tf (i v) TS^fe®i^„ 
A' \t. C\\ Br", COa 2 ", NOs 2 ", SO, 
Fe (CN) ®5®?<^->TrS$*iSn^iffiCD 

[0 04 0] 
'./. • mH*0] *"•••( i i i ) 
/. - mHs O] ' - • • (i v) 

SO n it 1 fr<b 4 CD^T*-5. M" , M 2 ', M 3 ' 



15 

\t, (i) 5&fe£tf (i i) TZtmCWfrVObZo 

[0041] maMm3Bmr=*>&irr2>j\< ho 

-n-HfyJV-N, N-^WH0-75/'TyJl' 
*;p#>i?> 5>*W-N-1 2 75-/^'y-'j;k*j;W? 
>M&<t:®7 5 2-^Da^>^5 L 7 , /~ 

Wmt&fa, 2-*)W7h3 L 7'/V>. 2. 5-zS 

3, A3-7V7*S—)V. \-tJ)V#*r 
y^Wk 5 - ^W7h 1 H-f h^'Z-JK 2, 

[0042] &*5. ztit>&ikmm\zim7-*>%& 

©#&7x*>£^tr£*iJ§&|-e/vf ho^;hk MS 
saiyi-r-s c: tic *-5#^n-5. £ ? vxm^mm\z^ 

\z^x. mmit-s® (d) z\zx. m& 

[0043] M%^fti:}fA^n^il^jiii 

fi. xjR+HUffi (B) ^l^b^-ar-Sf^ffl^-rfcO 
X&9, 75 >, EaK7>^E-»>AiI, SiWigfflS^S 

[0044] 75 >t LTKt. ligJffi^fect^S^©^ 
— IS-. fgH75 >7»f 1886*7 5 >©« 

tLT(ijHU^^U>> ? 75>. ^'JX-t;Pv75 
>, i*r^U>HJ75>\ MJx^U>MJ75>, 
fh7lfl/>^5>« HJX7U>7h75>, 
^7^75 7 :7°Dt:;i75>> ^>-tr>i>75>> 7 

MJ75X 1, 3, S-VV7s75.S t^V^tt 
>. hU73 1 ;P75X 1, 4-^T-tfe^^D [2. 
2. 2] **7&y* l. 8-i?7lft*->i7D [5, 4, 

o] >^>7 : -t>-7-x>^A^fe.n-&o ^#^75 
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xx;k*^X~S>75 y i>7 ^xjm^X $>75 J i? 

[0 0 4 5] G3&7XEx^A:!g£Um. "rby^J- 
)V7>^~^2x^ 7^ h 7^X17 ^x^A-Y 

*x xv^xi^T^i^xex^A-r^x x*^ 
T^xwi^xex^A-f^x ^-y-hu^wi/7 

XtxtfA-f :*X *2#hV 7WP7XEx»7A-f * 

x F^xPHj*^7xex'7A'-f;*-x ^\*-y-5r 

/<7 XPHJ^^XEX^A-f^X 7.7^7 UJPHJ* 
3^7XEX#A-f;3-X Fxi-fcx^hUTWl^XE 
x»7A-f *X b U TWl^XEX^A-f *x 

-tg^ h u x^;P7 >^&x^ A-f *x 'vHJ-^xi^ 
> ; &x'7 A-f :*x t- h b^x^x* tMu^xkf > 
^x^A-f^x x^7v;1'X?wi^>xkfxex 

•y-A-f^X X^XOPX*?-;P7Xex£A-f;i-X 
N- * 3-)Vi>X.? J-)V^ u ;P7 ^xr? A-T . 

^^D/iy — u ^7 >^ex^ a-t * 
iv? 5i?u^-^x^i/>H^;p ;: &yy5 L ;i'7> ; txc 

A'f*>&£S^fcEg3^7> ; ExC7Affi, 7;^;U7 
[0 0 4 6] ®?4E7jc#)tUT^ feKh 

x^l/^ija-^t'T, (7>t HDhU/Ur- 
h) , ^U-tra-;UHJ* (7>t Hp h'J^»J7- 

7^U-> h U 75 >^ H Ul^^f h 575 >^PO^ >J 

75 y^k^Ks^^xn^n^m— &£.xm=.7^ j 

mi&tZiSV 75 J 75 H^lf e.tl-5c 

[0047] -f 5 bxn -r 

5y'/-;k 2-x5 L ;p-4-^?-;p'f5yv'-;k n 

-^>i>;P- 2 - * ^JH* 5 &*J— )W 1 -yj/ X^ 
)V- 2 -^>t^)V^^/^ >>A - h U 7^ 'J 7- h, 
2 -t^tMH' 5 ^ l /'J ^ A • -f V v-7 A I/- h^d^f 

[0 0 4 8] h <J 75>Mfc64W4. SfiiaH-? 3fi€^tl 

6 mm&irr2><t&&sx3b z> x, 0a ^ 7 5 

•75>, N-X5 L U->^^5>. N. N' , N* ' — h 
U 7i-JM 7 5 yigitmitf ^tl-Sc is7*)V®.i\&<& 

ii lt(1 ->7^;i®, -fy^7^;PSf, hu^^uv- 

7^U-h, hUZ7<5 L JH'V>'7^U— K hUx^ 
J» (n-^Dbf;W ->7?U— HUT; (n-^otf 



(10) 
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M -fyS'T^U— K >>X^;k>7:* I/- K N. 

[0049] ««^jRffc^*tuT»4, ;frtg$&jm 

1, 3-5^rh>&Jg^ SHTVIO+S'l******* 

ji^vu-x-k 2 -x.j-)\^3-v->ms&m<D&mi 

So 

[0 0 5 0] *3S9iK:45ViTti, JifSKi^Lfc&s&li 
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[0051] -f *>^ic«, s-r, ««^-f®ffisfe 

m^m<Dm%lt)tt>$.rz.te1iiWl7-*>l3iii<D'( 

[0 0 5 2] ff|KHt£4fe (D) 4 , lC*5lt^^fi-&M^© 
•^r»4, $?i;U<l45~5 0jffi%T&9. <fc9$?ii 
L < 14 1 0 ~ 3 0 %M% T*$> -5. 5 K*%*iP§Ti4-H* 

u& c ^ t \z& k> mfmj>*mttz>m$&& o , 
5 onm% zm^zt. mffi\zimz>ftm&*. : &m^z> 



[0 0 5 3] £<D<fc 5 feffffiHfcStt (D) tt. ^tRnK 

fi&^^li-04, X^v'SMI (B) t&a^feB&i:® 

zsmm (b) <mk^p^.6»ti^. urca^r, 
stiMWHb&h (d) oj^siT^a-gfflK^^^)^ 

<DiMf\z&-o xmmit^a (d) 0ia5rapsdi2. 5~ 

3. Onn^Siyct<M, #Sd^fJgfU4i;* 

[0 0 5 4] Mffik&to (D) f4. mnM 

^nwr^m^^m^tcmm^mm^ 1 ~ 2 0 st*% 

^n-5Cl<i:dW*L<. <k0^b<t42~l OKI 

0, im$mm(DMm&)VF-\-ft\zf3:z>igr&fr& 0 . 2 

0M»%SrjgA-5t*iia»Wt:-&^ift&iiiinrr-5^i6 
iz. s 



[0 0 5.5] ^mm<Dmemmm\t. ±^<d^^-^ 
40 &f££otc.&\z!&m\zfcCTm&mfem)n^T{m u 

X. o— ^— n— K 7.tf>n— 7,i"J— >n— 
>^<d-t- h >^^|jt ; y-fe hi^x^;k r - zf^-u 7 

sov)V7)vn-)m<D7)v^-)i?h®m -tpyjpy 

^ *)Hll )U**3<t^-€-ne©X7.^)k X— 7-)\> 

50 i^ftOgi ; N, N-y/WWl^AJS K N. N 



(11) 
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- s J*3-)V7±.h7$ F, N. N-^*3Mk*JUA7$ 
N-*^- 2 -tfoU F>^CD75 i> 
* WWUW**5/ Y ; 7 x / -)k 7 W l /-Jl^©7i 
/-)V%ktm ; -bnft^gi ; h;kx>, *~>k 

[0056] ^^©^afi. ^sa^o^g 

#5 0 0~5 0 0, 0 0 0mPa-s [BM&SiKBro 
okfield Viscometer) fCT 2 S'CTSll^o ] K3&5«fc-5 

Httrr&4>#&r£ l^*. xcjpsix »± 1 , o o o ~ 5 

0 0, 0 0 0mPa- sT*5. Z.<D£o 

attSCFT?**. 1. 5«WgfSiBW.StBS|«Mta»< 
[0057] #f§9§©^fl£Ej^l::te. gWfecopg 

o^j6> , $ 6. (r^tubra^fiJ^^birr-g) c: tan? #5. 2ft 

K *fcT>n— K X^U- >3— K ^r>3— h 

iM£&iiisi@n?*if£i^. ssaapsgsitUTWu #1 

-r-jk 7 5 p^^f e.n-5o cine. cd 
t^scitan?^. ^ cme>©5*>i?i£. 



20 



[0 0 5 8] rt9H4»d»fcW^K36£Tv 

JBtUTtt, 7$'o>'7x>- 7;k-, :7^d->7x> 
- BWt?-^>. #-#>7 

jSpJtLTli, /Vf FD*/>> /WHD^y^y^ 
JUX— x-Jk t e r t-^JWrn-Jk tfP*'D- 



-)kS, ?-7V— JWfc MJtV— JWfc y7>*y7 

*^co^e€ra^vi|gffli?mi)irr-5 £ tan? #-5. 

[0 0 5 9] *^|HJ©g57t^^^ 3&±&&Z.m 

^ ®m-v%2>&. mm&. mm* -^c^& -*iim&% 

&&m&t>W&^*ltzM:1&±.\Z 1 0 um~ 1 0 0 tim<D 
^•T^PLfe^ 6 0*C~1 0 CCCOMS^E^ 5 

^M^mm^^iyxm.^.^ 1 o o*c~i 8 ot: 
<DMmmm-c* 2 0 ~ 6 0 tmmmmfc vomt^ 

[0 0 6 0] fS7tfwffl^6n-5Stt3t«; ^©SiiTt 

fns^^rrs^t;-&^ (a) coan^^i;T^i?#, m 

7>^EX7. 7^>mt£E<»7)Vl3*)item.%:®. 
50 [0 06 1] *^©^7t14Mfi£#I(J> ^TtttK 
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±\z. mmmsmfr%tz&mm*jrtz>*<»x*2b 

j)5'JX5 1 l/>fl/7^U- K flgBft&*'JX7.5Ml' 

lim. tfr$.V<\&l 0~3 0jLtmT$>-5„ 
[0 0 6 2] mffi-Y-Hy-DVLtt. mm&amz 

mvf&zLtiz&Q. mm. tin-y-ovixtfl 
ms&sui mmo¥m\zy : *)vi±*tt%mm. 

M-to&tiBL Y-y-iy-i )vix<Dffi%mz\$m&-&nz>t)\ 

mmt^<^\zmm±xzt>n-y < ;pa*> naw- en 

[0 0 6 3] mWcY^ y -< )M±Z&ttVT. 7V> 

bffi^mzim&m&m : $:mf&ttteb\z\z. ^-r. 
mm. ^y^y< )i>&<Dmm tm&t 

im&fto* z\z\x\ y * )Vj±imyt*>nT^z> 
, mm^y-i y 4 )v&&mm?z>m&\ziz. tsn-y^ 

1 2 orgsT^G^pbT. afe±^^tg^ns-r 
•a. ^(^, mHMt^^wtmm-^o -eu-u, « 

?t5 z.t.\z&-D~c. mm.<^mzim&wm$mrt*> 
m\zm$T-2z>. 

[oo6 4] z.<D&o fzmffimj&mz. y&g&'pmm 
mum. wm. ^mzjmt±£<Dim®mm£ 
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Wcry^OUSL WS&Ms. #U75H. 35*3*1* 

(d) s^rr-s©-^ mz^3L)vyy-(y\zmi^ 

*>«IIB (B) &ttJflbfc<T%>, THftfcJ&gi 

7<7 [0 0 6 5] 

^•rso 3L^u>&^mim&3ctz>{k-&® (a> <tb 

t. K&^TTiB<EA> (#;i^*>-;i/g<£: 

m~3K£t>TT8B<PUA-l~2> CtoW&K/- 

[SBifiii] <ea> 

iV7 X7H^S*dU7 8T^ ^■p-^H^4 3 ^i%L.-C3. 

^ofc7iy # 9 y ^s/x^^bm© 1 

7fUMO0. 9 5^*tSrS^$-e:T#e»n-5 

5mmifi7 2. 8mgKOH/gT?*^M(2 5 
*C) HI 0 0 0 OmP a - sTfe^fco 
[0066] [S3ii^J2] <PUA-1> 

M, PLACCEL2 0 8, ^H^»830) 24 9g 
(=0. 3mol) . Jj)Utf;*i')m%^r?Z>i?t Ha 

*>-;Mk^tUT>>^^PD-;u^Dtf^->g?4 0. 

2g (=0. 3mol) , 3j^>J-f 7 v'J UC-f 
V*D>5>^y->7^— hi 5 5. 4g (=0. 7mo 

1) £t*u 5 cctcjai^Lfe. ^eicv'^^'j^ 

S>— n-S>^|I^XX*l 5 OmgSAU 8 OrfCiD 

mi-tu $e>ic D-^h^>7xy-;usi;v>- 1- 

^ y^;|/hKD+~>h;Ux>^§/r9 0mg-rofeA^ 
hHD+^;!^**~T-5) 75"Jl^-h<tLT2 
-t Ho*>'X^;i/7^UU'-h2 4. 4g (=0. 2 
lmol) ^inAfe. 80*CTf^^t. ^^©JR 
7,^-9 Y)VX^V^Tir— hM(D\&W.7^y h)U (2 2 
8 0 cm" ') frffi9zVtzZ£ZmZl<Tfcfo$:mT 
L. "7 >7 ^ U U- h ^^O^t bT 
(i, tl)l\d\ — ;U7-fe5r-h^{s^L-^, ClCDioHU 
T, ifM»53 6mgKOH/g^oT, HJg» 
mS6 0K*%CD^^#:<D'7 V?y77 'J L — h 

5^ ( P U A - 1 ) d CD t>©«H*T^?«tt 1 0 



(13) 
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0 0 0; *£S (2 5*0) fil 9 0 0 OmP a • sT?*^ 

[0 0 6 7] [£Bt#l3] <PUA-2> 
7}? U V— Jj* U bTtf U 7 h y * =f-ls>?fV 3— 

)V (fiS±^b^UafcKPTG-8 5 0SN. #Tfi8 

5 0) 8 5. Og (=0. lmol). MVi&r^Vgs 

tr*>^93. 8g (=0. 7mo 1) , jHIXVS'7' 

^— Hb&to £ ux-f v *d >sm v ~>;r*- h i 9 

9. 8g (=0. 9mol) , t HD+vJl^^^rS JO 
W> 79VV— htUT2-tKD^>lWi' 
UU- b2 4. 4g (=0. 2 lmol) Sr^Ufc£^ 
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